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POLYGONAL REMAINDER PATTERNS 
Bonnie H. Litwiller and David R. Duncan 
University of Northern Iowa 
Cedar Falls, Iowa 
Teachers and their students frequently wish to use activities 
which provide for drill and practice and also encourage the review 
or discovery of number patterns. A rich source for such activi-
ties is the set of polygonal numbers. 
The two most familiar sets of polygonal numbers are the 
triangular and square numbers. The triangular numbers (1, 3, 6, 
10, ••• ) are so named because, after the first number, they repre-
sent numbers of points that can be arranged in triangular shapes 
as shown below: 
3 6 10 
Square numbers similarly represent points that can be ar-
ranged in the shapes of squares: 
4 9 16 
This concept of polygonal numbers can be extended to polygons 
of greater numbers of slides; some of these polygonal numbers are 
displayed below: 
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Polygonal numbers 
---
Naturals 1 2 3 4 5 6 7 8 9 10 
Triangular 1 3 6 10 15 21 28 36 45 55 
Squares 1 4 9 16 25 36 49 64 81 100 
Pentagonal 1 5 12 22 35 51 70 92 117 145 
Hexagonal 1 6 15 28 45 66 91 120 153 190 
Heptagonal 1 7 18 34 55 81 112 148 189 235 
Octagonal 1 8 21 40 65 96 133 176 225 280 
Nonagonal 1 9 24 46 75 111 154 204 261 325 
Decagonal 1 10 27 52 85 126 175 232 197 370 
We now examine a division pattern involving these polygonal 
numbers. 
Activity 1: 
Divide each triangular number by three and retain the remain-
der: 
+ 3 leaves a remainder of 1 
3 + 3 leaves a remainder of 0 
6 + 3 leaves a remainder of O 
10 + 3 leaves a remainder of 
15 + 3 leaves a remainder of 0 
21 + 3 leaves a remainder of 0 
Verify that this 1, 0, 0, 1, 0, 0, ... pattern continues. 
Activity 2: 
Divide each square number by four and retain the remainder: 
1 + 4 leaves a remainder of 
4 + 4 leaves a remainder of O 
9 + 4 leaves a remainder of 
16 + 4 leaves a remainder of O 
25 + 4 leaves a remainder of 
36 + 4 leaves a remainder of O 
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49 ~ 4 leaves a remainder of 
64 ~ 4 leaves a remainder of 0 
Verify that this 1, o, 1, 0, 1, 0, 1, 0, ••• pattern contin-
ues. 
Activity 3: 
Divide each pentagonal number by five and retain the remain-
der: 
~ 5 leaves a remainder of 1 
5 ~ 5 leaves a remainder of 0 
12 ~ 5 leaves a remainder of 2 
22 ~ 5 leaves a remainder of 2 
35 ~ 5 leaves a remainder of 0 
51 ~ 5 leaves a remainder of 
70 ~ 5 leaves a remainder of 0 
92 ~ 5 leaves a remainder of 2 
117 ~ 5 leaves a remainder of 2 
145 ~ 5 leaves a remainder of 0 
Verify that this 1, 0, 2, 2, 0, 1, 0, 2, 2, 0, ... pattern 
continues. 
Activity 4: 
Observe that for n = 3, 4, 5 the division of n-gonal numbers 
by n led to a sequence of remainders which could be grouped into 
sets of n-numbers which repeated indefinitely. Does this pattern 
continue for n = 6, 7, 8, ••• ? If so, what patterns result? Try 
it and see! 
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LEAST SQUARE CURVE-FITTING BY ALGEBRA METHODS 
Kenneth Cummins 
Kent State University 
Kent, Ohio 
In developing the equation of the "line of best fit" by the 
least squares method, one usually thinks of the use of the calcu-
lus, but it can be done by 
the high school method of 
"completing the square." 
For example, what are the 
values of m and b which 
make the sum of the squares 
of the ordinate differences 
from the line to the experi 
mental points a minimum --
that is, for what, values of 
m and b does 
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have minimum value? 
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The calculus uses 7)m and ib 
but we shall first of all simplify (1) above to get 
S • 137 m2 + 3b
2 
+ 78 + 34mb - 188m - 28b (2) 
and write S first as a quadratic in m and then as a quadratic in b 
and we have 
s 
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2 2 137m + (34b - 188) m + (3b - 28b + 78) and 
3b2 + (34m - 28)b + (137m
2 - 188m + 78). 
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Treating further, to prepare to "complete the square" we write 
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